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higher medial condyle osteophytosis (p<0.01) showing a trend
with the lateral counterpart (p=0.07). Dogs having higher GCA
had also lower macroscopic lesions on lateral cartilage condyles
(p<0.005). Higher PVF also correlated with higher macroscopic
cartilage lesions on medial condyles (p<0.04).
Conclusions: Structural damages evaluated by non-invasive MR
imaging had previously been related to gait disability in this dog
model of OA. The present study conﬁrms the relationships be-
tween structure and function. Firstly, this study is indicative of
an excellent association between non-invasive MRI and invasive
structural evaluations; secondly, the role of osteophytes and joint
effusion as compensatory mechanisms to abnormal joint biome-
chanics is conﬁrmed; thirdly, the inﬂuence of abnormal loading
on the progression of opposed medial and lateral cartilage de-
fects is highlighted, as well as its opposite consequence on both
podobarometric parameters, PVF and GCA.
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Purpose: The goal of this study was to determine the effect of
cyclic mechanical stimulation on matrix-embedded human chon-
drocytes derived from osteoarthritic cartilage. For that purpose
expression of genes known to be affected in diseased carti-
lage (MMP-3, MMP-13, collagen II, aggrecan) and its alteration
upon mechanical stress was investigated via RT-PCR. In addi-
tion, matrix-embedded chondrocytes were histologically evaluated
concerning a potential effect of mechanostimulation on cell mor-
phology.
Methods: Human articular cartilage was obtained from 5 os-
teoarthritis patients (age 61 to 80) subjected to total knee arthro-
plasty. After isolation from cartilage tissue, chondrocytes were
expanded under standard cell culture conditions for 14 to 20 days
and subsequently embedded in a collagen I-matrix. Following
cultivation for 12 to 16 days, cell-seeded matrices were either
mechanically stimulated or further cultivated without stimulus. In
addition, cells were harvested at the end of the expansion phase
representing the molecular status-quo at the time of matrix em-
bedment. Mechanostimulation of implants was performed via the
FX-4000 C™ Flexercell® by applying a cyclic sinusoid compres-
sion regime for 4 days. For measurement of gene expression,
chondrocytes were isolated and mRNA levels of the genes of
interest were gathered via RT-PCR. Moreover, morphology and
distribution of chondrocytes in the differentially treated matrices
were histologically determined.
Results: Our approach allowed to unravel the effects of
mechanostimulation on 3D-cultivated chondrocytes with respect
to transcription of established marker genes involved in tissue
metabolism. In addition, we introduced “metabolic indices” (MI)
in order to determine a potential shift in the metabolic balance
of chondrocytes and to eliminate the notably high interindividual
differences in terms of original gene expression and reactivity to
the stimulation regimes. Based on data from literature concerning
the preferential targets of the respective proteinases, results were
expressed as ratios of aggrecan and Col 2 to MMP-3 (MI3) and
MMP-13 (MI13), respectively. Both, MI3 as well as MI13, sig-
niﬁcantly increased by mechanostimulation compared to control
indicating an “anabolic shift”. Gene expression of Col 2 as well
as MMP-3 and -13 proved to be highly responsive to mechanical
stimulation whereas that of aggrecan was less affected. Moreover,
chondrocyte morphology proved to be drastically altered by ap-
pearing round rather than spindle-shaped in histological slices of
stimulated compared to control matrices.
Conclusions: Determination of the effects of mechanostimula-
tion on matrix-embedded chondrocytes derived from osteoarthritis
cartilage revealed differential responsivity in terms of alterations
of expression levels of the investigated genes upon exposure
to the applied stress. However, we got strong indications of a
shift from catabolic towards anabolic transcription activity. Our
ﬁndings further suggest the importance of mechanical stress for
metabolism and function of chondrocytes and indicate that the
supposed catabolic phenotype of matrix-embedded osteoarthritic
chondrocytes might be reversible by mechanostimulation.
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Purpose: Clinically, there is interest in minimally invasive solutions
that reduce symptoms and restore joint mobility in the early stages
of cartilage degeneration or damage. Therefore, wear resistant
materials which articulate against cartilage without compromising
the tissue are warranted. The purpose of this study was to es-
tablish a wear simulation model with living cartilage tissue, which
could serve as a benchmark to represent the natural conditions of
an articulating joint. The main objective of this study was to investi-
gate the effect of articular motion of a cartilage-on-cartilage (CoC)
versus a cartilage-on-metal (CoM) interface, with cobalt-chromium
as the metal being a common replacement material.
Methods: Testing Procedure - An apparatus suitable to screen
cartilage-friendly materials in vitro was used. This applied method-
ology has been reported earlier and consists of an oscillating ball,
migrating over a cartilage disk, housed in an incubator.
Cartilage Procurement/Culture - Two Stiﬂe joints of 24-week old
calves were obtained, and a Ø 14-mm punch was used to procure
4 disks from each trochlea. The disks were placed in porous
polyethylene scaffolds within custom-made PEEK holders. Simul-
taneously, 40×5×2mm strips were removed via a sterile, sharp
scalpel from the same joint location. The prepared cartilage sam-
ples were treated to a 5 day pre-culture in DMEM:HAM’S F-12
(1:1) supplemented with 1% Mini-ITS+ and antibiotics.
Protocol - Randomly selected disks and strips were mounted on a
bioreactor, which was housed in an incubator (95% humidity, 5%
CO2, and 37°C). In order to mount the cartilage strips, a Ø 32mm
polymer sphere was modiﬁed to allow for cartilage attachment
by cutting out a shallow recess (5x1mm) around the equator.
Attachment was performed using titanium surgical pins. Each disk
received 3 ml of media at the test commencement. Two sets
of four disks each were wear-tested against cartilage and CoCr
materials. Six remaining disks served as free-swelling controls.
40N compressive load was applied with a migrating contact area
on the bioreactor. The ball oscillated at ±30 deg and 0.1 Hz, while
the disk rotated at ±15deg and 0.1 Hz.
Endpoints - After the three hour test, medium was directly collected
from each disk and analyzed for proteoglycan (PG)/GAG release
(DMMB assay) and hydroxyproline content, a marker for collagen
wear. Values for CoC were divided by 2 to account for the two
cartilage samples in contact. The cartilage explants were collected
at the test conclusion to examine superﬁcial cell viability for the top
15% of the cartilage disk (live/dead assay). Paired-sample T-tests
were conducted (α = 0.05).
Results: Cell viability of CoC was comparable to control samples,
while for CoM it was two times reduced (p<0.01). CoC PG/GAG
